Introduction
The Most switchboards are used for a long term of about 30 years. As for the switchboards, the situation of the use and maintenance is individually and greatly different. So the life-expectancy presumption technique of the switchboards has not been established. We executed the deterioration diagnosis for the switchboards that had been used for 30 years. We paid attention to the surface deterioration of the insulator that is the main element that decides the lifeexpectancy of the switchboards. We presumed the life-expectancy by using an original technique based on the MTS method, and confirmed the presumption result was corresponding to the result of the verification actually.
First of all, the progress of surface deterioration starts from the adhesion of the stain material to the surface of the insulator. Afterwards, the adhesion material becomes a deliquescent material by moisture in air. The insulation resistance on the surface of the insulator decreases. As a result, the leakage current increases and the small, dry gap that is called Dryband by Joule heat is formed on the surface of the insulator. Under such a condition, the limited part electrical discharge is generated in Doraiband. At the same time as it becoming easy for the stain material to adhere. The electrical discharge circuit expands by this electrical discharge and it becomes complete breakdown finally.
The Basic Idea of Life-expectancy Presumption Technique Based on MTS Method
We are executing the life-expectancy presumption by using the MTS (Maharanobis-Taguchi system) method. First of all, a detailed data measurement is executed about the new article when this diagnosis technique is applied, and the unit space (new state space) is decided according to the data. Afterwards, the measurement of the item with high sensitivity (Express it by Signal-Noise ratio) to deterioration is executed, and the diagnosis of the deterioration goods is executed for the Maharanobis distance of the measurements and the unit space. The Maharanobis distance by this diagnosis technique is a numerical value that corresponds to the surface resistance of the insulator.
Examination
We report on the unsaturated polyester resin insulation material that shows the remarkable decrease in a insulation performance (The bulking agent: calcium carbonate). The samples are vertical busbar support materials in the low voltage switchboards used for 30 years. The insulator contains a lot of filling materials that consist of calcium carbonate and hydroxide Alminim. Acid things such as HNO3 and HSO4 of which it originates environmental materials such as NOX and SOX react with these, and it becomes a deliquescent oxide salt. So, we decide to adopt NO3-, SO4-ion density and the color (yellow) on the insulator surface as an evaluation item of the MTS method this time, and calculated the surface resistance value from those.
Conclusion
The inside of the insulator that had been used for 30 years was diagnosed. There was no remarkable deterioration though these had not experienced a serious trouble such as the short-circuit accidents. We think that there is no internal deterioration of the insulation if it is the one that had been used in a usual state. As for the unsaturated polyester resin insulator, external (surface) deterioration that originates in the environment is predominant. We measured ion density such as the nitric acid , sulfuric acid, calcium, the ammonium, and chlorine that adhered to the surface and the surface colors. We did statistical processing to these data by using the MTS method. The progress of the external deterioration of the insulator could be presumed from the obtained surface resistance data as a result. If shape, the material, and use conditions of the insulator are decided, the electrical discharge threshold is decided. The life-expectancy of the insulator can be presumed from the electrical discharge threshold and the surface resistance. The obtained surface resistance can be converted in arbitrary humidity by using the humidity correction equation. The object sample was put in the temperature controlled bath and the insulation resistance in the high humidity environment was measured. A high correlation was confirmed as a result. Therefore, it was confirmed that this technique was effective as the technique of the life-expectancy presumption. MTS * * * *
Evaluation for Life-expectancy Presumption Technique of Aged Switchboards Based on MTS Method
Yoshiyuki Takagi * , Member, Hiroshi Inujima * * , Member, Masaaki Matsumoto * , Non-member Most switchboards are used for a long term of about 30 years. As for the switchboard, the situation of the use and maintenance is individually and greatly different. So the life-expectancy presumption technique of the switchboards has not been established. We executed the deterioration diagnosis for the switchboards that had been used for 30 years. We paid attention to the surface deterioration of the insulation materials that is the main element that decides the lifeexpectancy of the switchboards. We evaluated the life-expectancy presumtion technique of aged switchboards based on MTS (Mahalanobis Taguchi system) method. This technique attracts attention in recent years. And we confirmed the presumption result was corresponding to the result of the verification with temperature controlled bath actually. (2) (6) Gaussian (13) (10) 
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